absorption edge is found to differ for the three materials. This is explained by the orientational dependence of the polarization selection rules for electric dipole transitions from an s-core to cr and TI conduction band states. The extended fine structure {EXAFS) above the edge exhibits similar oscillations for the bulk crystalline samples {polycrystalline and monochromator graphite) but iv considerably weaker structure is observed for the microcrystalline sample. A Fourier analysis of the oscillations yields the nearest neighbor shell separations. Finally, it • is shown that the intensity modulations caused by carbon contamination on optical Au and Pt mirror surfaces that are exposed to high intensity synchrotron radiation closely resemble those above the C K-edge in bulk crystalline graphite.
This indicates the formation of graphitic overlayers on such mirrors even under ultrahigh vacuum (<1 x 10-9 torr) conditions. These findings furthermore demonstrate the feasibility 1
I. Introduction
Measurements from core-level excitations in solids can provide information that is otherwise difficult to obtain.
In the initial ~so ev above the onset for absorption from a core-level, initial-state band effects dominate the absorption so that the spectra yield information on the electronic structure of the material immediately above the Fermi level.
The effect of the optical dipole selection rules is to cause spectra to represent a symmetry-projected density of states, since the initial state is of good angular momentum. This was demonstrated for absorption from the K-edge in the 4d transition metals by MUller et al. 1 In some cases many-body In the following section the experiments are described.
Results are given in Section III. Section IV is devoted to a discussion of the absorption in the band structure (nearedge) region, and Section V analyzes the morphology (extendededge) data. Section VI reports our observation of EXAFS structure in reflection from thin films contaminating metal surfaces. Conclusions are given in Section VII. 
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Because of the vacuum restriction of the radiation source and the short photon attenuation lengths in the XUV photon energy regime, the sample and detector were maintained in an ultrahigh vacuum environment of 3 x 10-9 for these experiments. The radiation first passed through a collimator to define the beam and eliminate scattered-light background.
Next, the light struck the sample holder on which samples and reference blanks were arranged in alternate positions. The absorption spectra were taken for three graphitic For the purposes of our discussion, they will be referred to as microcrystalline. The foils that were subsequently annealed have a crystallite size of ~2500 R as Table I . Features in the polycrystalline and monochromator graphite spectra show a one-to-one correspondence, the edge jump ratio is much smaller in the monochromator graphite case, and absorption above the edge shows nearly zero overall 5 slope. This results from nonuniformities in the thickness of the monochromator graphite, which we were unable to eliminate for a sample of the required dimensions c~smm diameter} • There are also differences between the microcrystalline sample and the other two. For this sample, all the features are weakened or broadened, as might be expected in a highly disordered system. In the extended region, the features E and I, which are higher-frequency components of the spectra characteristic of longer-range neighbors, are greatly reduced in amplitude. A more detailed analysis of the EXAFS structure is given in Section V.
IV. The Near-Edge Region
The absorption immediately above the edge is shown in Fig. 3 . A peak appears at 285 eV in the polycrystalline and microcrystalline samples, and a sharp edge rises to a 3Gccnc peak at 293 eV in the polycrystalline case. For the monochromator sample the first peak is replaced by a low plateau and the sharp edge is rounded at the top, yielding no distinct peak. The intensity of the low-energy peak decreases in the o~der (microcrystalline foil) > (polychrystalline foil) > (monochromator graphite}.
We attribute this to a polarization effect arising from the crystalline anisotropy of graphite. The band structure 21 r 22 For Peak B and all those at higher energies, our results can also be compared to the secondary electron emission (SEE) spectra reported by Willis, Fitton, and Painter 22 (see Table I ). In addition, one feature (peak D) has been observed in a photoemission study. The third peak is expected to be a mean of the fourth through ninth NN, which form a fairly separate group-ing of two IPNN and four NPNN. The (unknown) weighting between these two classes of neighbors is dependent upon the degree of crystalline orientation, although the polarization effect between the in-plane and nearest-plane neighbors will be less significant for distances greater than ~4.7 R.
The final peak may contain components from as far as the thirteenth NN.
The radial distribution function for monochromator graphite is shown in Figure 6 . In this case, a somewhat shorter data set was obtained, which resulted in poorer resolution. Nonetheless, the first NN peak ( 1. 39 :!.: 0. 06 R)
is obvious and there is a second peak at 3.36 R which may result from a combination of the second through the ninth NN.
In fact, the peak occurs at a value intermediate between a mean weighted simply by the factor q. in Table II (Fig. 7) .
A blow-up of the monochromator O';'-tput (Fig. 8 ) merits discussion. The inverted figure' shows fine structure for at least 100 eV above threshold and compares feature-forfeature with the polycrystalline graphite absorption spectrum.
What is being observed here is EXAFS from the carbon contamination of the optical elements in reflection (REXAFS). In fact, from the considerable correspondence of the REXAFS with the polycrystalline and monochromator graphite EXAFS we conclude that the carbon contamination common to soft x-ray monochromators and other surfaces of accelerators may be a well-.ordered graphitic material. We have no measure of the background signal that was present, so we can only estimate a lower limit to the thickness of the total carbon layer on the five reflecting surfaces as 25 R. It seems 
VII. Conclusions
The results obtained on the C K-edge in graphite fall into two groups. In the first forty electron volts of absorption, information is obtained regarding the £ = 1 projected density of states. Good agreement was found with the structure in electron energy loss 9 and secondary electron emission 22 although not all features found were represented in our spectra, with most of the differences ascribable to polarization effects. In addition to providing support for the predicted band structure, it confirms the reorientation of the microstructure 19 as reported previously. Band structure effects were found to be quite strong for over 40 eV above the absorption threshold.
The remaining features at higher energies were found to yield good structural information in graphite by application of simple single-scattering EXAFS theory. The annealed/ polycrystalline sample was found quite similar to monochromator graphite and neighbor shells out to 'V5 R were measured.
The microcrystalline sample shows a large attenuation for all shell distances beyond the first, which presumably results from short-range disorder.
We have observed and analyzed EXAFS oscillations in reflection (REXAFS) for the first time form the contaminant layers that plague soft-x-ray and particle accelerator equipment and determined it to be graphitic in nature. This observation should be useful in future attempts at improving such equipment. 
